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ON THE UNIT OF RADIATION USED IN METEOROLOGICAL TREATISES ON ACTINOMETRY

By ANDERs AnGsTROM

[Statens Meteorologisk-H ydrografiska Anstalt, Stockholm, Sweden, Aug. 1927]

This question has recently been brought into discus-
sion by Sir Napier Shaw,! who wishes to replace the unit
hitherto commonly used—namely, gram calory per
square centimeter with Fkilowatt per square dekameter.

his unit has also, at least to some extent, been adopted
by H. H. Kimball in his very valuable survey on actino-
metric data published in the MonNTHLY WEATHER
Review, April, 1927.

To the present author it seems to be a very serious step
to leave the uniformity of units, which hitherto has been
a favorable characteristic of actinometric works of almost
all countries, in order to introduce a duplicity of units,
which necessarily will follow as a consequence if the pro-
posal of Sir Napier Shaw should get adherers.

I can not find that the disadvantages hereof will be
balanced by corresponding advantages. .

In all the classical works of Langley, Knut, Angstrém,
Abbot and Fowle, Dorno, and others, the unit commonly
used has been the gram calory per square centimeter,
and it is highly important that the results of later investi-
gators can be easily compared with the works already
done without troublesome computations and reductions.

Further, it seems that in this case the gram calory
is the most natural and logical unit. In all measurements
of radiation within meteorology, the radiation is trauns-
formed into heat and not into electric energy, and the

1 Manual of Meteorology, vol. 1, Cambridge, 1928, p. 237.

adopted unit of heat energy is the gram calory. I
perfectly agree to the views of Mr. W. H. Dines, who in
discussing this matter with Sir Napier Shaw in Nature
of August 6, 1927, says:

Also the gram calory lends itself very readily to the expression
of the first result of radiation—namely, to changes of temperature;
thus, by easy mental arithmatie the thickness of ice that can be
melted, or of water that can be evaporated, or the change of
temperature of a given layer of air is readily caleulated.

This is certainly true. Against this we have the
argument of Sir Napier Shaw that ““the kilowatt is the
unit that engineers use to represent electrical power;
solar energy is thereby brought into the same category
as the energy which men buy or sell.”

It may be readily admitted that in popular treatises
or in publications where it is aimed at the interest of
certain groups of readers it sometimes may be of value
to introduce other units than those commonly used in
scientific papers. But this seems to me to be no reason
why a scientific and logical unit commonly used should
be abandoned.

The chief aim here is uniformity. If one or the other
unit is used seems of minor importance as long as the
one can be obtained from the other simply through
multiplication with a reduction factor. The only way
to secure uniformity is to adhere to the unit hitherto
used in actinometric investigations—namely, the gram
calary per square centimeter.

NOTES AND ABSTRACTS

TORNADO AT CARRABELLE, FLA.!

A tornado occurred at Carabelle, Fla., on August 15,
1927. At that time Carabelle was within the southern
extremity of a trough of low pressure that extended from
New England to Florida. The pressure and temperature
gradients over Florida and adjoining regions were feeble
and thunderstorms occurred quite generally in the region
where the tornado occurred. The latter 1s described as
having a pendant funnel cloud, very dark with an appear-
ance of red in the center. This cloud was in the north-
west and was met by another cloud of not quite so
menacing appearance coming from the opposite direction.
There was intense lighting and continuous thunder. Rain
fell in torrents for a few minutes; the catch in a 30 minute
period was 2.12 inches. No lives were lost but the prop-
erty damage amounted to about $55,000.

PRECIPITATION IN SOUTH AMERICA

Franze, Bruno: Die Niederschlagsverhdltnisse in Sid-
amerika. Ergdnzungsheft Nr. 193 zu Petermanns Mit-
tetlungen. Gotha. Justus Perthes. 1927.

In the assembling of this collection of monthly and an-
nual averages of precipitation for the several divisions of
South America Doctor Franze has made the contribu-
tion of & very valuable reference work. The data pre-
viously available in a single work, those published about
20 years ago by E. L. Voss? and Dr. Julius Hann,?
give no information at all on conditions over large areas
and some that has proven to be very inaccurate due to
the scant material at hand at that time.

1 Condensed from & report by Meteorologist J. E. Sanders.

3 Hondbuch der Klimatologie, Stuttgart. 1908,

3 Die Niederschlagsverhiltnisse von Sudamerika, Erginzungsheft Nr. 157 zu Pelermanns
Mitteilungen. Gotha. 1907 : :

The recent increase in the number of stations in those
countries where the network formerly covered the entire
area in a general way and the wide extension of the field
toward the interior in others, together with accumulation
of additional data through a rather long period, have made
possible his comprehensive rainfall map, which shows
interesting features not charted by E. van Cleef * in 1921,

A comparison of the areas covered in the older works
with those over which precipitation can be charted to-day
shows highly satisfactory progress in Dutch Guiana,
British Guiana, and Venezuela, where the frontier stations
are now on the border of the unexplored highland, and
also in the upper Amazon Valley (Amazonas), where the
points of observation are at present well distributed over
a vast area in which conditions were formerly entirely
unknown. In the temperate zone a noteworthy advance
in the determination of the distribution of precipitation
has followed the establishment of stations in the interior
and along the southern coast of Chile.

In the descriptive text, the tables giving geographie
coordinates, elevations, lengths, and periods of records,
and the monthly and annual means of precipitation with
the sources from which they were obtained, Doctor
Franze presents a finished work.— W. W. Reed.
MEASUREMENTS OF THE AMOUNT OF OZONE IN THE

EARTH'S ATMOSPHERE AND ITS RELATIONS TO
OTHER GEOPHYSICAL CONDITIONS. PART 2°

By G. M. B. Dosson, D. N. HagrisoN, and J. LAWRENCE
[Reprinted from Science Abstraets, July 25, 1927, p. 557]

The results of simultaneous measurements of the
amount of ozone in the upper atmosphere are tabulated

¢ Rainfall Maps of Latin America. Monthly Weather Review. Vol. 49, pp. 537-540.
5 Roy. Soc. Proc., Apr. 1, 1927, 114 521-541.
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for Oxford, Valentia, Lerwick, Abisko (North Scandi-
navia), Lindenberg (Berlin), and Arosa (southeastern
Switzerland), slight corrections being applied to get more
satisfactory values than those in the earlier paper.
(See Abstract 1532, 1926.) (1) The annual variation
with a maximum in April and a minimum in October
is confirmed. (2) The departure of the amount of O,
from the mean is found to be greater for days of high H
than for days of low H, while the effect is more marked
on days on high magnetic character. (3) The connec-
tion found with sunspots in 1925 broke down in 1926,
and more observations are required, of which those from
Montezuma will be most useful. (4) O; content is low
for anticyclones and high for depressions, while for the
latter the value is higher in the rear than in the front,
as if the origin of the air affected the amount of O;. An
even closer relation exists for pressure in the stratosphere
than for that at the surface. (5) O; may exist at a level
such ag 10 to 20 kilometers and not only in the higher
levels. The lower layer is probably connected with anti-
cyclones and depressions, and the upper layer with solar
and magnetic conditions and probably also with the
annual variations.—R. S. R.

METEOROLOGICAL SUMMARY FOR SOUTHERN SOUTH
AMERICA, JULY, 1927

By J. Bustos NAVARRETE, Director

[Observatorio del Salto, Santiago, Chile]

During July the atmospheric circulation showed rela-
tively moderate activity; in general, rain did not fall very
frequently and there was a marked deficiency in the
amounts received.
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The most important cyclonic centers, accompanied by
fair, cold weather, were charted through the following
periods: 1st to 5th, 6th to 11th, 15th to 18th, and 22d
to 31st. The first of these made itself felt in all of Chile
and in a large part of Argentina.

The depressions most productive of unsettled weather
and rain were those of the 1st—2d, crossing the extreme
southern region; the 2d, lying off Isla Mocha; the 8th—
15th, bringing heavy storms of rain and wind over a
considerable area; the 18th-22d; and the 26th-31st,
causing dense fog in all of the land.

Rains fell over the region extending from the Provinces
of Atacama and Coquimbo on the north to Magellanes
on the south. At Santiago the precipitation for the
month was 112.2 mm. (4.42 inches), while at Valdivia it
was 282.7 mm. (11.13 inches).—Transl.—W. W. R.

METEOROLOGICAL SUMMARY FOR BRAZIL, JULY, 1927

By J. pE Sampato FERRAZ, Director
[Directoria de Meteorologia, Rio de Janeiro]

The secondary circulation continued active in this
month with four migratory anticyclones and frequent
changes of pressures. Temperature was particularly low
in southern Brazil, with general frosts and high winds in
the first and last decades.

Rainfall was plentiful in the north and scarce in the
center and south. Good harvest of cotton, cane, cocoa,
and coffee.

Rio’s pressure was 3.7° millibars above normal and
temperature was 0.7° C. under normal. Weather was
generally fair in the capital with only one occurrence of
high wind, from SSW., on the 24th.
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RECENT ADDITIONS

The following have been selected from among the titles
of books recently received as representing those most
likely to be useful to Weather Bureau officials in their
meteorological work and studies:

Bosch & Bosch.
Katalog No. 25.
n.d. unp. p.11-19.

Bureau, R., & Coyecque, M.
Les atmosphériques sur les océans. Etude d’observations
faites sur 1’Atlantique Nord de novembre 1924 & juin 1925.
Paris. 1926. 31 p. figs. 27% cm. (Com. frang. de
1’ Union radiotél. sci. inter.)

Claridge, John.

Shepherd of Banbury’s rules to judge of the changes of the
weather grounded on forty years experience. By which you
may know, the weather for several days to come, and in some
cases, for months. To which is added, a rational account
of the causes of such alterations, the nature of wind, rain
snow, &c. 6thed., corr. Dublin. 1752. vi,34p. 1915cm’

Clayton, H. Helm., comp.

World weather records. Collected from official sources by
Felix Exner . . . [and others]. Assembled and arranged for
publication by H. Helm Clayton. Washington. 1927.
vi, 1199 p. 2334 cm. (Smith misc. coll. v. 79.) (Publ 2913.)

Coblentz, W. W., & Lampland, C. O.
Further radiometric measurements and temperature estimates

Meteorologische Instrumente. Hechingen.

illus. 2214 cm.

of the planet Mars, 1926. Washington. 1927. p.237-276.
figs. 2534 cm. (Sci. papers Bur. stand., no. 553. June 17,
1927.)

International commission for synoptic weather information.
Report of the sixth meeting Ziirich, September 9-16, 1926.
London. 1927. 105 p. 25 cm. ([Great Britain.] M. O.
293.)
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International commissions for terrestrial magnetism and atmos-
pheric electricity and for the Réseau mondial.

Reports of the meetings in Ziirich September, 1926.
1927, 34 p. figs. 25 em.

International commission for the exploration of the upper air.

Comptes rendus des jours internationaux 1923. London.
1927. 196 p. diagrs. 3214 cm.

International commission on solar radiation.

Rapport de la reunion de la Commission internatiovrale de
radiation solaire tenue & Davos les 31 aolt, 1o et 2 geptem-
bre 1925. Zirich. 1927, 12p. 25 cm.

Johansson, Osc. V.
Die Temperaturinderung mit der Hohe an der Erdoberfliche

London.

in Skandinavien. p. 109-132. 2414 cm. (Geogr. annaler.
H.1-2. 1927)

Klemperer, W,
heorie des Segelfluges. Berlin. 1926. 76 p. figs. 2814
cm. (Aachen. Technische Hochschule. Abhandlungen
aus dem Aerodynamischen Institut. Heft 5.)

Koehne, Werner.
Beitrige zur Grundwasserkunde. Berlin. 1927, 24p. figs.

(Jahrb. Gewisserk. Nord-
Bd. 4, Nr. 4.)

35 cm.
Besondere Mitt.

plates (part fold.).
deutschl.

Kaamg, M.

yclone of February 24th to March 3rd 1927. Port Louis.
1927. 4 p. plate. 33 em. (Misc. pub. Roy. Alfred
observ., no. 6.)

Képpen, W.

Methoden die Andauer der Temperatur iiber bestimmten
Schwellen zu finden, und deren Anwendung auf die Ver-
breitungsgrenzen von Buche und Stieleiche. p. 553-564.

3 cm.

Linsley, Earle G. :

Eastbay communities have world’s finest living and working
climate; chart shows ideal distribution of sunshine and
rainfall. p. 20-21, 178. chart. port. 31 cm. (Oak-
land tribune. Year book. 1927.)



